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(57) ABSTRACT 

The present invention discloses a method and apparatus for 
multicast management of user interface in a network access 
device, which comprises setting a user multicast information 
table for the user interface in the network access device, 
IGMP protocol processing unit obtaining the user identi? 
cation information from a user IGMP message, retrieving 
and updating the user multicast information table based on 
types of multicast messages; checking the user multicast 
information table of the user interface when multicast 
resources of the user interface are not sufficient, immediately 
terminating the multicast GSQ process and directly perform 
ing quick-leaving when the user multicast information table 
of a multicast group is empty, in conjunction with use of 
items of multicast state. The present invention can greatly 
enhance speed and performance of switching for multicast 
channels of the network access device. 
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METHOD AND APPARATUS FOR MULTICAST 
MANAGEMENT OF USER INTERFACE IN A 

NETWORK ACCESS DEVICE 

TECHNICAL FIELD 

[0001] The present invention relates to a method for 
multicast service management in a communication netWork 
access device, particularly to a method for multicast man 
agement of user interface for enhancing switching perfor 
mance of multicast service channel and apparatus for imple 
menting the method. 

BACKGROUND OF THE INVENTION 

[0002] With increasing development in use of communi 
cation technology, multicast service (eg IP TV netWork 
television, IP conference television service, IP online 
courses and etc.) has increasingly become a Widespread and 
public service, Which is becoming noticeable business point 
of groWth. 

[0003] FIG. 1 is a schematic diagram of a typical IP 
multicast architecture. A multicast routing protocol is used 
betWeen a local router and a remote router, and can be 
Distance Vector Multicast Routing Protocol (DVMRP), Pro 
tocol Independent Multicast-Dense Mode (PIM-DM) and 
etc. This protocol form a routing forwarding table for 
multicast based on topology for interfaces entering a mul 
ticast group. A group membership protocol is used betWeen 
an IGMP host and the local router. For example, a typical 
Internet Group Management Protocol (IGMP) host noti?es 
the local router by this protocol that it desires to enter a 
certain multicast group and receive messages thereof, While 
the local router periodically queries Whether a member of a 
knoWn group Within a local area netWork is in an active state 
(i.e. Whether there are still some members belonging to a 
certain multicast group in this netWork section) to create and 
maintain membership information in a direct interconnec 
tion section of the router. Also, in order to effectively 
suppress diffusion of multicast data on a link layer, multicast 
protocols such as IGMP Snooping/Proxy are introduced into 
a netWork device of an access layer. 

[0004] As shoWn in FIG. 2, a netWork access device 
DSLAM (Digital Subscriber Line Access Multiplexer) 
effects the ?mctions of IGMP Proxy/enhanced IGMP 
Snooping. IGMP Proxy/enhanced IGMP Snooping receives 
a multicast membership report message from a user inter 
face, analyZes IP addresses of multicast groups in the 
message, create a multicast forWarding table for the IP 
address of a respective multicast group and the user inter 
face, and forWards the message to an upper layer device. 
Multicast service streams are replicated to a plurality of 
netWork interface based on the multicast forWarding table, 
and each netWork interface can be connected to several user 
terminals (e.g. STB, PC terminals) via a Customer Premises 
Equipment (CPE). Multicast service often has relative 
higher requirement for response speed of devices due to its 
high real-time requirement and high service quality require 
ment for being directly oriented to terminal users. For 
example, the device is required to be ms level With respect 
to processing on request for terminal multicast users leaving. 
There exist tWo versions of IGMA for use (IGMAvl, 
IGMPv2). For a user of IGMPvl, the terminal can enter the 
multicast group Without Leave message. For a user of 
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IGMPv2, it is comprised of Leave message and alloWs 
quickly reporting termination of members to the netWork 
device. For a user of IGMPvl, When channels are sWitched 
for the user, the netWork access device receives request for 
entering other channel from the user, but it can not determine 
Whether the user has left the previous multicast service 
channel or there are other users receiving data from the 
previous multicast service channel at present. NoW the 
approaches Which can be used are mainly tWo types: A) rule 
of latest-request-?rst: DSLAM deletes the interface from the 
multicast group of the multicast service table and in turn the 
multicast data stream stops. The shortcomings of this 
approach are apparent in spite of its high leaving speed: ?rst, 
the system sets a latest-transmitted message for entering the 
multicast group from the user as high priority so as to affect 
the multicast service Which the user originally makes request 
to enter; second, When there are a plurality of users of the 
multicast on the same interface, one user neWly entering the 
channel Will have an effect on other users using the channel. 
B) General Membership Query (GMQ) process including 
querying Whether there are users on the interface, still 
transmitting the multicast data stream to the user interface if 
there are other users responding to this querying; otherWise 
DSLAM deletes the user interface from the multicast group 
of the multicast service table and in turn the multicast data 
stream stops. The GMQ process usually requires a period of 
response time according to speci?cation of the protocol, 
While it is directed to all multicast groups, and thus it is 
possible to result in a great amount of interactions of IGMP 
protocol packets, Which increase burden of the netWork and 
affect performance of the system. For a user of IGMPv2, 
When channels are sWitched for the user, an IGMA message, 
Which usually has one Leave message folloWed by tWo or 
three Join messages, is transmitted to the DSLAM interface 
connected to the user. After DSLAM receives the Leave 
message, tWo processes as folloWs can be used in accor 
dance With RFC2236: A) quick-leave approach: DSLAM 
deletes the interface from the multicast group of the multi 
cast service table and in turn the multicast data stream stops; 
in this approach, despite high leaving speed, When there are 
a plurality of users of the multicast on the same interface, 
leaving of one user Will have an effect on other users on use. 

B) process of entering Group Speci?cation Query (GPQ) 
including querying Whether there are still other users of the 
multicast group on the interface, still transmitting the mul 
ticast data stream to the user interface if there are other users 
responding to this querying; otherWise DSLAM deletes the 
user interface from the multicast group of the multicast 
service table and in turn the multicast data stream stops. The 
GSQ process usually requires a period of 1-2 seconds 
according to speci?cation of the protocol, so that When 
channels are sWitched for the user, the response speed of the 
system is relatively loW, the previous multicast data stream 
can not stop to release interface resource and the neWly 
added multicast data stream can not be provided to the user 
immediately if the interface resource is limited at that time 
(eg due to bandWidth limit), Which Will have an effect on 
service experience of the user. 

[0005] An improved method for channel sWitching in 
IGMP service is provided in US. Patent Application No. 
20040117503, entitled “IGMA Expected Leave Triggered 
By MAC Address”, Which determines Whether the Leave 
message is transmitted by means of tracing and comparing 
MAC information of users. HoWever, this solution has the 
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following defects: 1) the user information is traced and 
recorded only When the user enters, and When there are a 
plurality of users, the items are too many, Which occupy 
precious memory space in operation; 2) the tracing and 
recording table of the user is so long that it takes too long 
time to search for match, so delay performance Will be 
affected When the user is sWitched to leave; 3) this solution 
can not effectively solve the problem of quick-leaving for 
IGMPvl since there is no Leaving message When the user of 
lGMPv1 leaves multicast; 4) When sWitching-back of chan 
nels is performed on users, the previous leaving multicast 
data stream need to be re-established. 

[0006] Thus it can be seen that an effective means for 
multicast service of user interface management is lacked in 
the existing netWork access device. 

SUMMARY OF THE INVENTION 

[0007] The present invention proposes a method and appa 
ratus for multicast management of user interface in a net 
Work access device, Which enhances channel sWitching 
performance of multicast service, selects protocol process 
ing ?oWs according to particular circumstances of current 
user When channel sWitching is performed on the user, and 
enhances sWitching performance of user to the most Without 
affecting the user normally enjoying services. 

[0008] The folloWing technical solutions are used in the 
present invention: 

[0009] A method for multicast connection management of 
user interface in a netWork access device, Which is con 
nected to several user terminals via the user interface, the 
method comprising: a) setting a user multicast information 
table for the user interface in the netWork access device, 
having information items at least including multicast 
addresses and user identi?cation information; b) obtaining 
the user identi?cation information from a user IGMP mes 

sage by the netWork access device, retrieving the user 
multicast information table and adding a corresponding item 
containing the multicast address and the user identi?cation 
information into the user multicast information table if the 
user is neW for the multicast group Which he makes request 
for entering When said user IGMP message is a Join mes 
sage, deleting the item of the multicast group corresponding 
to the user identi?cation information from the user multicast 
information table, entering a GSQ process and Waiting for a 
next IGMP message When said user IGMP message is a 
Leave message; c) providing a multicast data stream of 
request for entering to the user transmitting the Join message 
by the netWork access device. 

[0010] Preferably, said step b) of the method comprises 
performing access control checking When the netWork 
access device receives the Join message: checking the user 
multicast information table of the user interface When mul 
ticast resources of the user interface are not suf?cient, 
terminating the multicast GSQ process and directly perform 
ing quick-leaving When the user multicast information table 
of a multicast group is empty. 

[0011] Preferably, said step b) of the method comprises 
deleting the item of the multicast group corresponding to the 
user identi?cation information from the user multicast infor 
mation table When said user is an lGMPv1 user and entering 
the multicast group is time out for the user. 
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[0012] Preferably, in said step a) of the method, the user 
identi?cation information is a MAC address or IP address of 
the user, or other information Which can identify the user. 

[0013] Preferably, the user multicast information table 
de?ned in the present invention further includes items of 
multicast states to identify the multicast group as “active”, 
“pending” or “idle” state. 

[0014] According to the above de?nition to the multicast 
state, said step b) comprises setting the multicast state of the 
multicast group as “pending” state after deleting the item 
corresponding to the user identi?cation information in the 
multicast group When said user IGMP message is the Leave 
message or entering the multicast group is time out for the 
user of IGMPvl, and further, updating the multicast state of 
the multicast group as “idle” state if there are no other users 
in the multicast group When the GSQ process ?nishes. 

[0015] According to the above de?nition to the multicast 
state, processing on the Join message in said step b) further 
comprises performing access control checking: checking the 
user multicast information table of the user interface When 
multicast resources of the user interface are not suf?cient, 
releasing bandWidth of the multicast data stream When an 
“idle” multicast group exists; otherWise, releasing band 
Width of the multicast data stream by the access control 
checking When a “pending” multicast group exists and the 
corresponding user identi?cation information is empty. 

[0016] The present invention further provides a network 
access device, Which is connected to several user terminals 
via a user interface, characterized in the device comprising: 
a user multicast information table for saving a multicast 
address and user identi?cation information of the user 
interface; an IGMP protocol processing unit for obtaining 
the user identi?cation information from a user IGMP mes 

sage by the netWork access device, retrieving the user 
multicast information table after access control checking and 
adding a corresponding item containing the multicast 
address and the user identi?cation information into the user 
multicast information table if the user is neW for the mul 
ticast group Which he makes request for entering When said 
user IGMP message is a Join message, deleting the item of 
the multicast group corresponding to the user identi?cation 
information from the user multicast information table, enter 
ing a GSQ process and Waiting for a next IGMP message 
When said user IGMP message is a Leave message. 

[0017] Preferably, said IGMP protocol processing unit 
performs access control checking When receiving the Join 
message: checking the user multicast information table of 
the user interface When multicast resources of the user 
interface are not su?icient, terminating the multicast GSQ 
process and directly performing quick-leaving When the user 
multicast information table of a multicast group is empty. 

[0018] Preferably, said IGMP protocol processing unit is 
further for deleting the item of the multicast group corre 
sponding to the user identi?cation information from the user 
multicast information table When said user is an lGMPv1 
user and entering the multicast group is time out for the user. 

[0019] Preferably, the user identi?cation information in 
said user multicast information table is a MAC address or IP 
address of the user, or other information Which can identify 
the user. 
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[0020] Preferably, said user multicast information table of 
the network access device further includes items of multicast 
states to identify the multicast group as “active , pending” 
or “idle” state. 

[0021] According to the above de?nition to the multicast 
state, said IGMP protocol processing unit sets the multicast 
state of the multicast group as “pending” state after deleting 
the item corresponding to the user identi?cation information 
in the multicast group When the received user IGMP mes 
sage is the Leave message or entering the multicast group is 
time out for the user of IGMPv1. 

[0022] According to the above de?nition to the multicast 
state, said IGMP protocol processing unit further updates the 
multicast state of the multicast group as “idle” state if there 
are no other users in the multicast group When the GSQ 
process ?nishes. 

[0023] According to the above de?nition to the multicast 
state, said IGMP protocol processing unit performs access 
control checking: checking the user multicast information 
table of the user interface When multicast resources of the 
user interface are not suf?cient, releasing bandWidth of the 
multicast data stream When an “idle” multicast group exists; 
otherWise, releasing bandWidth of the multicast data stream 
by the access control checking When a “pending” multicast 
group exists and the corresponding user identi?cation infor 
mation is empty. 

[0024] According to the method and apparatus for multi 
cast management of user interface provided in the present 
invention, the netWork access device updates the user mul 
ticast information table in real-time based on the multicast 
service information of the users, Which on one hand reduces 
occupied memory resources, and on the other hand enhances 
speed and performance of channel sWitching, While ensuring 
not affecting other users. Under the existing netWork frame 
Work, it can not cost more to implement the netWork device 
described in the present invention, only With requirement of 
adding mechanism for dynamically tracing user multicast 
information in softWare to enhance quality of service of 
multicast service. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0025] FIG. 1 is a schematic diagram of a typical IP 
multicast architecture; 

[0026] FIG. 2 is implementation of multicast service in a 
netWork access device DSLAM; 

[0027] FIG. 3 is a structure schematic diagram of imple 
mentation of multicast service in an access device in accor 
dance With the present invention; 

[0028] FIG. 4 is a user multicast information table pref 
erably used in a user interface of the netWork access device 
in accordance With the present invention; 

[0029] FIG. 5A is a schematic diagram of processing on 
the user IGMP message of the netWork access device in 
accordance With the present invention; 

[0030] FIG. 5B is another schematic diagram of process 
ing on the user IGMP message of the netWork access device 
in accordance With the present invention. 
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DETAILED DESCRIPTION OF THE 
INVENTION 

[0031] Detailed description of the preferred embodiments 
of the present invention is provided as folloWs in conjunc 
tion With accompanying ?gures. 

[0032] FIG. 3 is a structure schematic diagram of imple 
mentation of multicast service in an access device in accor 
dance With the present invention. A netWork access device 
20 is connected to several CPEs via a netWork interface of 
the device, With each CPE connected to several set-top 
boxes (STB1, STB2 . . . STBN). The netWork access device 

20 includes an IGMP protocol processing unit 21 for ana 
lyZing IP addresses of multicast groups in a multicast 
membership report message, creating a multicast forWarding 
table 22 for the IP address of a respective multicast group 
and the user interface, and forWarding the message to an 
upper layer netWork device after receiving the message from 
the netWork interface. The netWork access device 20 Will 
provide a multicast data stream to the user interface based on 
the multicast forWarding table 22. 

[0033] The IGMP protocol processing unit can be imple 
mented by means of IGMP SNOOP or IGMP Proxy. The 
principle of the IGMP SNOOP protocol implementation is 
forming the multicast forWarding table 22 by means of 
intercepting the IGMP message transmitted from the STB to 
the local router 30; the netWork access device 20 only 
forWarding the received multicast packet to members of 
group according to the multicast forwarding table. The 
IGMP Proxy implements the same functions as the IGMP 
SNOOP does but With different mechanism: the IGMP 
SNOOP obtains associated information only by intercepting 
the IGMP message, While the IGMP Proxy intercepts the 
IGMP request from the STB, performs processing on it and 
then forWard it to the local router 30. 

[0034] According to ideas of the present invention, the 
netWork access device 20 sets a user multicast information 
table 23 for the user interface With items at least including 
multicast addresses and user identi?cation information. The 
user multicast information table 23 should be apparently 
distinguished from the multicast forWarding table, and is 
used for achieving function of multicast service manage 
ment of the user interface to establish the user interface and 
multicast service management of the user terminal on the 
user interface. 

[0035] Compared With the conventional processing of the 
IGMP protocol processing unit, the improvements of the 
IGMP protocol processing unit in the present invention are 
obtaining the user identi?cation information from an IGMP 
message of the user terminal, retrieving the user multicast 
information table 23 and adding a corresponding item con 
taining the multicast address and the user identi?cation 
information into the user multicast information table if the 
user is neW for the multicast group Which he makes request 
for entering When said user IGMP message is a Join mes 
sage, entering a GSQ process to detect Whether there are 
other users in the multicast group, While deleting the item of 
the user identi?cation information corresponding to the user 
With a Leave message in the current multicast group from 
the user multicast information table 23, and Waiting for a 
next IGMP message When said user IGMP message is the 
Leave message; deleting the item of the multicast group 
corresponding to the user identi?cation information from the 
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user multicast information table When said user is an 
lGMPvl user Without a Leave message mechanism and 
entering the multicast group is time out. 

[0036] Generally, multicast access is limited With respect 
to the netWork access device. Access control checking 
(including user interface sources, system resource checking 
and user identity checking) is needed to determine Whether 
to provide the requested multicast data stream to the user 
prior to processing on the Join message by the IGMP 
protocol processing unit. According to ideas of the present 
invention, it checks the user multicast information table of 
the user interface When multicast resources of the user 
interface are not suf?cient, terminating the multicast GSQ 
process and directly performing quick-leaving When the user 
multicast information table of a multicast group is empty. 

[0037] FIG. 4 is a user multicast information table pref 
erably used in a user interface of the netWork access device 
in accordance With the present invention. The items of the 
user multicast information include multicast address and 
user identi?cation information, in Which the user identi? 
cation information may be MAC address or IP address of the 
user terminal or other information identifying the user. In 
addition, the items may also include ones of multicast state 
identifying current operation state of the multicast at the user 
interface. For example, We can use “A” to represent that the 
multicast is in “active” state in Which there are members 
receiving the multicast data stream at the user interface; use 
“B” to represent that they multicast is in “pending” state in 
Which the multicast group is in the state of the GSQ process; 
use “C” to represent that the multicast is in “idle” state in 
Which there is no member receiving the multicast data 
stream at the user interface. The object to set the items of 
multicast state is that: l) the netWork access device may 
delete the multicast in the “idle” or “pending” state When 
necessary to release its internal data bus bandWidth; 2) When 
the user bandWidth resource is insu?icient at the user inter 
face and a neW multicast is making request for entering it, 
it is needed to release the source at the user interface; 3) 
reserving “pending”, “idle” states can alloW the multicast 
user performing sWitching-back of channels to rapidly estab 
lish multicast connection, and provide selection for multi 
cast deletion at the user interface. 

[0038] FIG. 5A is a schematic diagram of processing on 
the user IGMP message of the netWork access device in 
accordance With the present invention. At step 20, tWo 
multicast data streams (Ch. 2, Ch. 3) have already been 
established at a user interface, and the corresponding user 
multicast information table thereof is shoWn as A50 in the 
?gure. At step 51, STBl transmits a Join request for entering 
the Ch. 1 multicast group, IGMP protocol processing unit 
retrieves the user multicast information table and adds a 
corresponding item containing the multicast address and the 
user identi?cation information into the user multicast infor 
mation table if it is found that the user is neW for the 
multicast group Which he makes request for entering. The 
corresponding user multicast information table at that time 
is shoWn as A51 in the ?gure. At step 52, STBl performs 
sWitching of channels, Which transmits a Leave message to 
make request for leaving Ch. 1. IGMP protocol processing 
unit deletes the item of the multicast group corresponding to 
the user identi?cation information from the user multicast 
information table, While it enters a GSQ process to query 
Whether there are still other users of the multicast group on 
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the interface and Waits for a next IGMP message. The 
corresponding user multicast information table at that time 
is shoWn as A52 in the ?gure. Next, at step 53, IGMP 
protocol processing unit receives the Join message for 
making request for entering Ch. 4 transmitted by STBl, 
retrieves the user multicast information table and adds a 
corresponding item containing the multicast address and the 
user identi?cation information into the user multicast infor 
mation table if it is found that the user is neW for the 
multicast group Which he makes request for entering (The 
corresponding user multicast information table at that time 
is not shoWn in the ?gure). HoWever, as above described, 
multicast access is usually limited. We can assume that each 
user interface can accommodate three multicast data streams 
because of user interface resource-bandWidth limit. There 
have already existed three multicast data streams at the user 
interface at that time, and thus the request for entering 
multicast data stream Ch. 4 can not be immediately 
responded to because of limit in the user interface band 
Width. The Join message of STBl is not responded to until 
the above GSQ process ?nishes and there is no user at that 
time, Which makes the Ch. 1 multicast stream stop to release 
bandWidth. HoWever, according to the idea of the present 
invention, the IGMP protocol processing unit performs 
access control checking When receiving the Join message, 
further checks the user multicast information table of the 
user interface When multicast resources of the user interface 
are not suf?cient. It can terminate the multicast GSQ process 
and perform quick-leaving to release bandWidth resource 
and thus the multicast stream Ch. 4 can be rapidly estab 
lished since the user multicast information table of the 
multicast group Ch. 1 is empty. The corresponding user 
multicast information table at that time is shoWn as A53 in 
the ?gure. 

[0039] Next, We further describe the schematic diagram of 
processing on the user IGMP message of the netWork access 
device in accordance With the present invention provided in 
FIG. 5B in conjunction With the user multicast information 
table provided in FIG. 4. The multicast access is also limited, 
so assume that each user interface can accommodate three 

multicast data streams because of user interface bandWidth 
limit and the user multicast information table further 
includes the items of multicast state. The differences from 
FIG. 5A are: at step 52, STE 1 performs sWitching of 
channels comprising transmitting a Leave message, the 
IGMP protocol processing unit sets the multicast state of the 
multicast group as “pending” state after deleting the user 
identi?cation information STBl corresponding to Ch. 1 
from the user multicast information table, and enters a GSQ 
process to query Whether there are still other users of the 
multicast group on the interface. The corresponding user 
multicast information table is shoWn as B52 in the ?gure. At 
step 53, IGMP protocol processing unit receives the Join 
message for making request for entering Ch. 4 transmitted 
by STBl, performs access control checking, further checks 
the user multicast information table of the user interface 
When multicast resources of the user interface are not 
suf?cient, and ?rst selectively deletes the Ch. 3 multicast 
stream in the “idle” state to release bandWidth resource if the 
Ch. 1 multicast state is “pending” and the Ch. 3 multicast 
state is “idle”. The Ch. 4 multicast stream can be rapidly 
established after the corresponding item containing the 
multicast address of Ch. 4 and the user identi?cation infor 
mation is added into the user multicast information table. 
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The corresponding user multicast information table is shoWn 
as B53 in the ?gure. As shoWn in step 54, the multicast state 
of Ch. 1 is updated as “idle” state after the GSQ process 
?nishes and it is con?rmed that there are no other users. The 
corresponding user multicast information table at that time 
is shoWn as B54 in the ?gure. Such arrangement can 
ef?ciently solve the problem of response time in sWitching 
back of channels performed on the user. 

[0040] With respect to processing on the user IGMP 
message of the netWork access device in accordance With the 
present invention provided in FIG. 5B, if the multicast group 
Ch. 3 is also in the “active” state, and only the multicast 
group Ch. 1 is in the “pending” state at step 52, the 
corresponding user multicast information table is shoWn as 
B52‘ in the ?gure. At step 53, IGMP protocol processing unit 
receives the Join message for making request for entering 
Ch. 4 transmitted by STE 1, performs access control check 
ing, further checks the user multicast information table of 
the user interface When multicast resources of the user 
interface are not suf?cient, determines its corresponding 
item of user identi?cation information if the Ch. 1 multicast 
state is “pending”, and immediately deletes this multicast 
stream to release the resource occupied by the multicast data 
stream if the item is empty, Which means there is no user. 
Also, the Ch. 4 multicast Which the user makes request for 
enter can be rapidly established after the corresponding item 
containing the multicast address of Ch. 4 and the user 
identi?cation information is added into the user multicast 
information table. The corresponding user multicast infor 
mation table is shoWn as B53‘ in the ?gure. 

[0041] While the description of the present invention has 
been provided in conjunction With the detailed embodiments 
thereof, it is obvious for those skilled in the art to make 
alternatives, modi?cations and changes in accordance With 
the above description. Therefore, such alternatives, modi? 
cations and changes shall be included in the present inven 
tion When falling into the sprit and scope of the invention 
de?ned by the appended claims. 

1. A method for multicast connection management of user 
interface in a netWork access device, Which is connected to 
several user terminals via the user interface, the method 
comprising: 

a) setting a user multicast information table for the user 
interface in the netWork access device, having infor 
mation items at least including multicast addresses and 
user identi?cation information; 

b) obtaining the user identi?cation information from a 
user IGMP message by the netWork access device, 
retrieving the user multicast information table and 
adding a corresponding item containing the multicast 
address and the user identi?cation information into the 
user multicast information table if the user is neW for 
the multicast group Which he makes request for enter 
ing When said user IGMP message is a Join message, 
deleting the item of the multicast group corresponding 
to the user identi?cation information from the user 

multicast information table, entering a GSQ process 
and Waiting for a next IGMP message When said user 
IGMP message is a Leave message; 
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c) providing a multicast data stream of request for enter 
ing to the user transmitting the Join message by the 
netWork access device. 

2. The method of claim 1, Wherein said step b) of the 
method comprises performing access control checking When 
the netWork access device receives the Join message: check 
ing the user multicast information table of the user interface 
When multicast resources of the user interface are not 

suf?cient, terminating the multicast GSQ process and 
directly performing quick-leaving When the user multicast 
information table of a multicast group is empty. 

3. The method of claim 1, Wherein said step b) further 
comprises: 

deleting the item of the multicast group corresponding to 
the user identi?cation information from the user mul 
ticast information table When said user is an lGMPvl 
user and entering the multicast group is time out for the 
user. 

4. The method of claim 1, Wherein in said step a) of the 
method, the user identi?cation information is a MAC 
address or IP address of the user, or other information Which 
can identify the user. 

5. The method of claim 1, Wherein in said step a) of the 
method, the user multicast information table further includes 
items of multicast states to identify the multicast group as 
“active”, “pending” or “idle” state. 

6. The method of claim 5, Wherein said step b) comprises 
setting the multicast state of the multicast group as “pend 
ing” state after deleting the item corresponding to the user 
identi?cation information in the multicast group When said 
user IGMP message is the Leave message or entering the 
multicast group is time out for the user of lGMPvl. 

7. The method of claim 6, further comprising updating the 
multicast state of the multicast group as “idle” state if there 
are no other users in the multicast group When the GSQ 
process ?nishes. 

8. The method of claim 5, Wherein processing on the Join 
message in said step b) further comprises: 

performing access control checking: checking the user 
multicast information table of the user interface When 
multicast resources of the user interface are not suffi 
cient, releasing bandWidth of the multicast data stream 
When an “idle” multicast group exists. 

9. The method of claim 8, Wherein said access control 
checking further comprises: releasing bandWidth of the 
multicast data stream by the access control checking When 
a “pending” multicast group exists and the corresponding 
user identi?cation information is empty. 

10. A netWork access device, Which is connected to 
several user terminals via a user interface, characterized in 
the device comprising: 

a user multicast information table for saving a multicast 
address and user identi?cation information of the user 

interface; 
an IGMP protocol processing unit for obtaining the user 

identi?cation information from a user IGMP message 
by the netWork access device, retrieving the user mul 
ticast information table after access control checking 
and adding a corresponding item containing the mul 
ticast address and the user identi?cation information 
into the user multicast information table if the user is 
neW for the multicast group Which he makes request for 
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entering When said user IGMP message is a Join 
message, deleting the item of the multicast group 
corresponding to the user identi?cation information 
from the user multicast information table, entering a 
GSQ process and Waiting for a next IGMP message 
When said user IGMP message is a Leave message. 

11. The netWork access device of claim 10, Wherein said 
IGMP protocol processing unit performs access control 
checking When receiving the Join message: checking the 
user multicast information table of the user interface When 
multicast resources of the user interface are not suf?cient, 
terminating the multicast GSQ process and directly perform 
ing quick-leaving When the user multicast information table 
of a multicast group is empty. 

12. The netWork access device of claim 10, Wherein said 
IGMP protocol processing unit is further for: 

deleting the item of the multicast group corresponding to 
the user identi?cation information from the user mul 
ticast information table When said user is an lGMPvl 
user and entering the multicast group is time out for the 
user. 

13. The netWork access device of claim 10, Wherein the 
user identi?cation information in said user multicast infor 
mation table is a MAC address or IP address of the user, or 
other information Which can identify the user. 

14. The netWork access device of claim 10, Wherein said 
user multicast information table of the netWork access 
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device further includes items of multicast states to identify 
the multicast group as “active”, “pending” or “idle” state; 
said IGMP protocol processing unit sets the multicast state 
of the multicast group as “pending” state after deleting the 
item corresponding to the user identi?cation information in 
the multicast group When the received user IGMP message 
is the Leave message or entering the multicast group is time 
out for the user of lGMPvl. 

15. The netWork access device of claim 14, Wherein said 
IGMP protocol processing unit further updates the multicast 
state of the multicast group as “idle” state if there are no 
other users in the multicast group When the GSQ process 
?nishes. 

16. The netWork access device of claim 15, Wherein 
processing on the Join message in said IGMP protocol 
processing unit further comprises: 

performs access control checking: checking the user mul 
ticast information table of the user interface When 
multicast resources of the user interface are not suffi 
cient, releasing bandWidth of the multicast data stream 
When an “idle” multicast group exists; otherWise, 
releasing bandWidth of the multicast data stream by the 
access control checking When a “pending” multicast 
group exists and the corresponding user identi?cation 
information is empty. 

* * * * * 


